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The effect of strain rate on the determination of mechanical
properties of steel bar for reinforced concrete
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Abstract

In tensile test, most of testing standards specify applicable strain rates because of that the materials will yield at different
strength levels and are slightly sensitive to the strain rates for the tensile strength. The materials tested in according to the
testing standards should present equivalent strength values without considering which test laboratory performs the tensile
test. The presented material strength may depend upon the used strain rates. Therefore, the question comes up whether or

not different strain rates have an effect on the mechanical properties of the tested materials.

AdIATY : SRIANULATER AKLFRSRIIANNLATEA ANLTRNIING
Keywords : Strain rate, Strain rate sensitivity, Mechanical property

NINANENANARTLTNNT NevTARIAINTIN
*Corresponding author e-mail address: werachai@dss.go.th

88 BULLETIN OF APPLIED SCIENCES VOL. 8 NO. 8 AUGUST 2019



Referring to the testing standard of steel bar for reinforced concrete, it is required to know definite minimum values of the
mechanical properties of steel bar for reinforced concrete, such as yield strength, tensile strength, elongation, reduction of
area, and elastic modulus. Therefore, testing laboratories have to test for gaining reliable mechanical property information,
which will lead to the exact utilization. This can avoid severe damage, loss of life, and high expense in maintenance.

This research study aimed to study the effect of different strain rates (0.000185s™, 0.000555 s, 0.001296 s™', 0.002222
s”,0.011111 s, and 0.02963 s) on the mechanical property values (such as yield strength, tensile strength, elongation,
and reduction of area) of steel bar for reinforced concrete by considering the strain rate sensitivity (m =Ax/A8). The
experimental results showed that different strain rates had an impact on the mechanical property values. When the strain
rate was increased, the tensile strength tended to decrease (around 13 MPa) and the yield strength tended to increase
(around 19 MPa), according to the strain rate sensitivity for the tensile strength m=-0.0024 and the strain rate sensitivity for
the yield strength m=0.0045, respectively. The increasing of the strain rate had more effect on the yield strength than the
tensile strength. In addition, the uncertainties of the yield strength (about #30 MPa L.as +47 MPa, respectively) and tensile
strength (about 60 MPa WAz +82 MPa, respectively) were higher at the minimum strain rate and the maximum strain rate.
Moreover, when the strain rate was increased, the elongation tended to decrease (approximately 3%) and the reduction of
area tended to slightly increase (approximately 1%), according to the strain rate sensitivity for the elongation m=-0.0341
and the strain rate sensitivity for the reduction of area m=-0.0032, respectively. When the strain rate was increased, the
elongation significantly decreased. In contrast, the reduction of area slightly increased or barely changed. In addition, the

uncertainties of the elongation (approximately £0.2%) and reduction of area (approximately £0.3%) were risen very slightly,

when the strain rate was increased.

1. UNU (Introduction)
ANudsLsarasdanianznialdusenssindudnune
iy TugRaMNeINIEUA LANTANLINLIEIYN
atinendrernaiteaminvinsneudiaziiuanaaende
wiglaeans annsadanudn nadegdeedianzannuudegs
| AFUHANIZNUANNERTIANLATEATEUI19 0.001 " 19 100 8™
wazilens@esnlgnisasatu dnmanaisaniiunuméndy
RNty [1] WBNANNHY §RINAULAIATEIING 0.0005 s
190.1s" NANENAAANITRLNANIEIAAWAE ANALATIN
L‘*Tv'mﬁmj"mﬁmmmm?ﬂm@ﬁu WHNTNANNEULINAIUAZ AN
ﬁmﬂ'@ﬂj@mmLL@zLﬁuﬁuLﬁﬂﬁﬂﬂuﬁwﬁuﬁi@m [2]anitlénan
FRIANLARLRTINANsENUAaNTANaNaTLE n1sAnE
wqmmimm rAMNANNUS ANNLAL-ANNATEAN e lA B R
ANAREATILANANsAsEANIalaeeneB
An1sAnEIaUIuNIN UG ANSTNANNAU-AINLATER
JO9UAUEN DP780 AR AT ARG “|ANNNINTNAGAL
LRI NN LB AR IULHIMAN ALY 1.0mm ARAIAEA
mmm‘?ﬂmvmw 0.001 s 190.01s"
FATANULAREARLIE 100 5-1 Ao uussRaRanTiae
JRIIANLATEATEIGN9 0.001 s D9 0.1 8" Lm:m'ﬂml,ﬁmga
FlesnapuAtEnRaEURa 100 s-1 wenantil AAILARER

, P
A m@mmmum@

3 -

RN A3 BIARNANNUUT 1.4 mm AAAINSAT
ANNLATEATN 1 87 AANIANTUASATIANNLATEADG 10 s

LAZAARIENASITENIADHIATAT 200 5-1 ANANUULIAY
AT ERAAATAsMAN 0.1 s7 B9 100 7 Bandmiu
ANNLATALALVNLAYAIINF UL INANTDILH WAL
1.56 mm ARITISATIAMAATEATEWINS 0.001 87 i 0.1 8
Lmzcﬂ'@mLﬁu%w,ﬁ'@ﬁmﬁmmLﬂ?ﬁﬂmﬁ'uqqﬁa 1,500 8™ ANM
dnlaluunumeesdns A NATEAR O NG ANTTNAINLAL-
ALATeA anallusdaadAnylunnainunalss@ninwaes
weinmanlunngldeu [3]

A lasednsANATER (m = Ax/Ag) \lunTmes
wiliidndny amnsnldetunenissnaandulnases
nazuoumandegl paalasedmsAruirsantue s
PYNLATEIR [4] miﬂﬁﬂamiwmmuLmﬁ\iﬁﬁmmmﬁmwﬁ‘ﬂm
Aamafl (Heedn 0.01 s7) waznadn (600, 1, 100 uAz 1,500 ™)
wansliiiuaaalasesnsanueiemduaufisnsans
wReaReAdl uazAlafedmsaaesenfiuuandnies
figmmanaAanada Wesnnalnasademefiuansng
ety sty i@gmmmm"l,qm'ﬂﬁmmmmm‘?mﬁmmﬁ’m
aralifiayafidndnlunisesunanalnnisdegtl (5]

mﬁﬂLﬂ?um@uﬂ?mL‘flw‘a’m@Tmmfiqﬁzﬁﬂﬁmﬁ%ﬁu@ﬂw
wnsvanelueuneaine degnidlunssuussiadundn
mmﬁ’msluﬁmﬁ’uﬁﬁm%q mmuu‘”ﬁmmmﬁqmﬁmuﬂu
K AALALATIN ATTNFNULTIAT AANE R LLam@mmmuﬂu

L‘]J'L&V]ﬁﬂ\‘lﬂﬁi“]ﬂi’]‘]_l N1 98N TN 1NN AR ] Lummn

http://bas.dss.go.th 89



o

@mﬂmmlmﬂm Lﬂumwmﬂgummimq 7 Aas AN Any
a9l Lw'amﬂuimmmw'ﬂumuumm\m@wmﬁ@ﬁ@
mmmLfﬂ@"l,mmmmmm@mzﬂmummqnwimmiﬂ@mm
nnmmuuuﬂﬂumﬂmm néBnetnawii fayaautiEniena
findede wﬂwmmmmnL@mmmmwwmmm n1991

IHAANnRETIR wazAnldanefigelunnsdentingeld

2. AEmMasas (Experimental methods)
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